Introduct ion
The Space Shuttle is expected to be operational for two to three decades into the 21 st century. So the question is not whether there will be a space shuttle, but rather what will it be like. From a propulsion perspective, it will likely continue as a two-stage-to-orbit vehicle. The boosters could be liquid or solid propulsion, but the main engines will remain liquid oxygen (LOX)/liquid hydrogen engines. This paper examines some potential requirements for the Future Shuttle main engines, and presents some options for achieving those goals.
Future Shuttle En_ Requirements
The primary goals of the Space Shuttle Program have been to: 
History of SSME Upgrades
To envision where the SSME can go, it is beneficial to examine the current SSME requirements and configuration of the engine and its history of upgrades. Figure 1 shows an SSME and its major requirements; Channel Wall Nozzle. The SSME nozzle is the only engine component that has not been through a major upgrade. A channel wall nozzle with milled channels and a brazed jacket is expected to be 50% more reliable than the current nozzle with reduced failure causes.
Significant benefit is achieved by going from a onepass cooling circuit to a two-pass scheme allowing the elimination of the coolant feed lines and aft manifold at the highly stressed aft end of the nozzle. It is interesting that a two-pass configuration was the baseline design in 
